Abstract: Sustainable development is not possible without safeguards to maintain a healthy, clean and productive natural environment. In particular, ocean and coastal ecosystems play a central role in shaping the earth's climate and supporting both biodiversity and economy. The issue of beach litter is critically contributing to beach degradation which has adverse effects on marine life and beach users.
Introduction
Sustainable development as a concept has become a centre of debates stimulating worldwide interest. As such, it aims towards conservation and preservation of natural resources to ensure the attainment of human needs for present and future generations. Such a prevailing trend is driven by ongoing or merging global challenges including; poverty, inequality and environmental degradation.
Although sustainable development has given rise to extensive concern on an international level, difficulties are still present in setting out an effective implementation framework. Specifically, both developed and developing countries view sustainability from different angles, as developing countries emphasize social and economic aspects of sustainable development. Sustainable development is not possible without safeguards to maintain a healthy, clean and productive natural environment. In particular, ocean and coastal ecosystems play a central role in; food and energy generation, regulating climate and provision of leisure services to the community. In essence, conserving and enhancing such ecosystems is of universal concern.
Marine litter is a worldwide complex and multi-dimensional problem which has a wide spectrum of environmental, economic, health and aesthetic implications. In particular, marine litter is considered to be a critical measure of sustainability governing; consumer behavior, waste management and environmental pollution.
Generally, marine litter can be classified into one of three basic types; beach, benthic and floating litter. As reducing beach litter is a challenge, positive actions across society, public, industry and policy-makers is required. In essence, tons of pollutants are being discharged into the Mediterranean Sea every year from different counties surrounding the Mediterranean basin. Gaza is a narrow strip of land along the Mediterranean coast consisting of five governorates including Gaza, Middle, Northern, Khanyounis and Rafah. With a population of approximately 1.7 million and a total area of 365 km 2 , it is considered to be one of the most populated regions across the world. Additionally, it is among the world's areas that witnessed a climate of economic fluctuation and political instability. The rapid population growth, limited land resources, vulnerability of the aquifer, imposed siege on the Gaza Strip (GS), limited waste management infrastructure and undeveloped environmental management plans have caused various problems. Such problems include deterioration of natural resources and natural habitats. Currently, GS is confronted with an environmental, aesthetic and human health crisis related to the extensive volume of marine litter generated along the coastal area. Such accumulated waste has a low biodegradable nature, such as plastic, which poses a serious threat to the ecosystem. However, due to the various sources of debris, in the form of illegal dumping across the coastline and sea-based activities, controlling this activity is a complicated task. In response to increasing environmental problems and growing awareness of adverse implications attached to marine litter, developing a sustainable strategy to proactively address such an issue is urgently needed. The aim of this study is to investigate the wider context of the environmental, economic and social impacts of marine littering on coastal communities with the GS region as a case study.
The objectives of this research study are to:
• Investigate the Beach Litter phenomenon along the GS Coastline.
• Identify possible sources of Beach Litter.
• Determine the composition of Beach Litter in the area.
• Quantify the quantities of Beach Litter.
• Preliminary assess the public perception and attitudes towards beach litter.
Literature Review
As defined by the United Nations Environment Program, marine litter is "any persistent, manufactured or processed solid material discarded, disposed or abandoned in the marine and coastal environment" [1] . Marine litter has been of growing quantities since the beginning of the 20th century [2] . Furthermore, the composition of marine litter has changed over years posing a threat to the marine and coastal environment across the world. Generally, marine litter originates from many sea-based and land-based sources and it can be categorized into one of three basic types; beach, benthic, and floating litter [3] . Beach litter describes the mass of debris along the coastal beach. Meanwhile, benthic litters include a significant proportion of litter that enters the sea body and remains in the marine environment. Finally, floating litter generates at sea from fishing vessels and shipping where it directly threatens marine life [4] .
The A number of surveys on the abundance and categorization of beach litter have been conducted on beaches around the world. Prior to the annual survey [5] , the majority of washed ashore litter originated from commercial fishing activities within the Great Australian Bight. In addition, a study in Spain [6] , a study in small island developing states [7] and a study in Turkey [8] found that the most abundant litter types were plastic, glass, metal and clinker. Additionally, studies on benthic marine debris are becoming more popular recently. The types, abundance, distribution and sources of benthic marine litter found in four Greek Gulfs (Patras, Corinth, Echinades and Lakonikos) have been presented in literature [9] . Litter items were sorted into material and usage categories. Plastic litter was found to be the most dominant material category followed by metal and glass. Based on the typological results, three dominant litter sources were identified; land-based, vessel-based and fishery-based. Thus, the same results were obtained through [10] study in Italy. Furthermore, Ioakeimidis C. et al. [11] found that plastics were predominant in all study areas. Composition and abundance of persistent buoyant litter were investigated in Rech S. et al.'s study [12] at riversides and on adjacent coastal beaches of four rivers flowing into the Pacific Ocean. The results confirmed that river transport has an important impact on litter abundances on coastal beaches.
Marine litter is a significant environmental problem inherently linked to individuals' purchasing, use and disposal behavior. The adverse effects of man-made debris in the marine environment have recently been reviewed by many researchers [13, 14] . In this context, recently several modeling studies on marine litter were published. Neumann D. et al. Simulated the drift of marine litter in the southern North Sea with a PELETS-2D model [15] . In addition, Rosevelt C. used a mixed model approach to investigate both the season and location influence on litter abundance [16] . Furthermore, canonical correlation analyses, linear regression, and nonparametric analyses of variance were used by Schulz M. et al. [17] to identify different temporal trends of beach litter.
The impacts of marine litter extend to environmental, social and economic spheres. Such impacts are multifaceted in the GS area with the phenomenon of illegal dumping of beach litter along the coastline. The main barrier for managing and sustainably developing the coastline is the lack of reliable information on the amount, distribution, and variation of beach litter in the GS.
The Gaza Strip Coastline
The GS shore is a part of the Mediterranean basin and also connected to the Atlantic Ocean via the Strait of Gibraltar. It is situated in the south part of Palestine and south east of the Mediterranean. The Gaza coastal line is 42 km long, between 6 and 12 km wide and covers an area of 365 km 2 ( Fig. 1) . The currents that run along the coast of the GS are a continuation to the current that runs along to the southern coast of the Mediterranean from west to east. GS is located in the semi-arid zone with an approximately population of 1.7 million. It consists of 5 Governorates, the North Governorate, Gaza Governorate, Dair-Al Balah Governorate, Khanyunis Governorate, and Rafah Governorate. The area has very limited water resources; the main source of water in Gaza is the shallow aquifer that underlies the whole Gaza Strip. This aquifer is highly vulnerable to pollution, because the aquifer is underlying sandstone, sands and gravel that cannot trap the organic and non-organic pollutants.
Official Landfill Sites in the Gaza Strip
Three main landfills are available in the GS located along the eastern boarder of the GS. Meanwhile, the remaining waste is dumped and burned in either uncontrolled dumping sites or scattered vacant lands. All of the three official solid waste sites, namely Gaza_Joher Al-deek with total area of 140 dunum (1 dunum = 1000 m 2 ), Dair-Albalah with total area of 60 dunum, and Rafah with total area of 27 dunum have approached their capacity since year 2008. According to the Environmental Quality Authority (EQA), Gaza landfill has liner and leach-ate collection systems, whereas the two others do not as they are located on impermeable ground.
Data Collection and Analysis
In order to develop a realistic and efficient beach litter management program, it is necessary to have information and data on the sources, amounts and distribution of the beach litter. Samples were collected for eight months, starting from March and ending in October, along the GS coastline, i.e., Baitlahia, Jabalyia, Gaza, Nuissurat and DairAl-Balah. This time period would be considered representative of typical GS's coastline conditions; as it targeted the spring and summer period reflecting low usage and peak tourist season.
Concurrently, the analysis has been conducted on a monthly basis and the average of the eight months was presented in the result. Random samples were collected in the first week of every month for five consecutive days from the dumping ground. These samples were thoroughly mixed and a 100 kg sample was taken. Then, wastes were manually segregated and categorized into various components on-site.
Furthermore, to preliminary assess the public perception and how strongly attitudes are held towards beach litter; unstructured interviews were conducted covering 2000 persons. Basic socioeconomic aspects were also inspected; such as place of residency, gender, age, level of education. Each questionnaire took 10-15 minutes to complete and was carried out during the working days and weekends.
Sources of Beach Litter in the Gaza Strip
Samples were selected at 11 sampling stations to cover the GS shore area as indicated in Table (1); where small, medium and large volumes are in the ranges of 80-85 ton/day, 140-160 ton/day and 600-620 ton/day respectively. Results revealed that the general public is the main contributor to shoreline litter, accounting for 46% of litter. Other sources included fishing, sewage and construction rubble (Fig. 2) .
The coastline plays an important role in the life cycle of people living in the area of the GS. As such, it is considered to be the place for public leisure, tourism and a source of national income. Results showed that 60% of the recreation places are classified as public places; meanwhile, the remaining 40% are resorts and private places. On average, the number of beach visitors per day is estimated to be 120,000. With the imposed closure on the GS, the beach is considered to be the only outlet for people in the area. Additionally, citizens of the GS depend on sea fish as a main source of food in spite of in place restrictions which limit fishermen's activity. Consequently, excessive fishing accompanied by the use of prohibited toxic chemicals appears to have adverse implications on marine life. Particularly, the accumulation of toxic substances in the food chain as fish feeds on it. Furthermore, the continuous discharge of untreated sewage water from the Gaza Strip in the Mediterranean shores seriously polluted the sea. This is mainly caused by the electricity shortage in the GS; as in many occasions the wastewater treatment plant totally halted and consequently the wastewater is being disposed into the sea without any treatment. Another concern is the construction rubble resulting mainly from wars. With only a small proportion being recycled and re-used, disposing of such rubble at the coastline is a common phenomenon.
Composition of Beach Litter in the Gaza Strip
Various components have been found along the GS beach which is dangerous to humans and the environment. The following list elicits the main items presented:  Plastics (fragments, bags, containers).  Food residues from fast food consumption.  Polystyrene (cups, packaging).  Glass (bottles, light bulbs).  Rubber (gloves, boots, tires).  Paper and cardboard.  Cigarette filters, tobacco packets.  Construction debris (timber, pallets, concrete).  Cloth (clothing, shoes).  Metals (soft drink cans, metal wastes).  Medical waste (used syringes).  Sanitary or sewage related debris. As shown in Fig. 3 , wastes generated have a large proportion of organic waste, followed by plastic and paper.
The correlation between the socioeconomical factors, such as population growth, human behaviour and income level, and the composition of waste have been well established in previous studies [18, 19] . Along the GS coastline, approximately 67% of the total waste quantity is of organic origin. Results show consistency with the findings in published literature, which show that low and medium income cities have a large proportion of organic waste compared to high income cities. The persi environment literature [2 that plastic resistance to
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In order to exercise was to dump site regions alon The highest percentage of respondents was categorized by the "middle aged" segment (25-50 years old) with almost similar frequency of males and females; which reflects a greater interest of this age group in seaside tourism. Results showed that there was a great tendency to beach litter; as 55% of respondents were found to be beach littering along the GS coastline. Meanwhile, the remaining 45% participants dispose their waste either at the allocated public bins or back home. In addition, analysis revealed that factors related to age, income and residency greatly affect littering behavior. This can be explicitly explained as both young and low income participants practice beach litter more often than those of a higher age group or with higher income. Respondents expressed lack of knowledge about what the beach litter is and how dramatic these issues are to health and environment. In particular, results showed that there are apparent differences in perception between educated and non-educated respondents. Comparatively speaking, educated participants seem to be more aware and concerned with natural beach values and the current environmental degradation.
Conclusion
Sustainable development is becoming an issue of fundamental importance to people in both developing and developed countries. In essence, the protection of the Gaza Strip coastline from pollution is a local challenge with global impacts. This paper has explored the beach litter phenomenon along the Gaza Strip coastline in an effort towards sustainably developing the area.
This study attempts to fill the information gap on the generation and composition of beach litter in the Gaza Strip. Results revealed that the general public is the main contributor to beach litter and the average waste generation is 0.81 kg/person/day. In addition, findings revealed that organic waste dominated the characterization of beach litter, followed by plastic. Random landfill and illegal dumping along the coastline are found to be the final destinations of generated beach litter; which has major impacts on the environment and human health. The amount of beach litter being collected and randomly filled was quantified with Gaza Governorate occupying the top position. Furthermore, lack of public awareness and ignorance related to the collection and disposal of waste along the coastline was diagnosed. Collectively, there is an urgent need to develop a sustainable regime for beach sustainable development.
From the collected data, a number of recommendations can be drawn to sustainably preserve the Gaza Strip coastal values to combat beach litter:  Regulations regarding illegal waste dumping must be set and enforced. 
The collection and disposal system should be further developed to cope with the increasing amounts of waste.  Strategies to minimize beach litter must be developed; introducing the concepts of reducing, re-using and re-cycling of waste along the coastline.

Environmental awareness regarding the impact of beach litter must be promoted among various stakeholders. Further research should be conducted aiming at quantifying the amounts of waste being illegally dumped along the GS coastline. Then, to assess the wider impacts of such practice on the Mediterranean Sea.
